ABSTRACT It is sometimes difficult to insert a nasogastric tube in an anaesthetized patient. We evaluated the benefit of reinforcing the distal portion of the nasogastric tube with a Nelaton catheter: 8 and 10 French Nelaton catheters were inserted into 16 and 18 French nasogastric tubes respectively through the first proximal holes of tubes up to their tips. The patients anaesthetized were randomly allocated into either the control or the Nelaton groups, and nasogastric tube was inserted as deeply as the catheter length, then the catheter was withdrawn and the tube was inserted farther to reach the stomach. Eighty patients (40 in each group) were included in this study. The success rate of nasogastric tube insertion was 90% in the Nelaton group and 57% in the control group (P = 0.001). The mean insertion time was 80 (SD 43) and 92 (SD 35) seconds in the Nelaton and the control groups respectively. ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫التاسع‬ ‫املجلد‬ 3 ‫اإلضايف‬ ‫العدد‬ S195
‫اة‬ ‫شَّ‬

Introduction
It is sometimes difficult to insert a nasogastric tube in an anaesthetized and comatose patient. The success rate of nasogastric tube insertion without using any additional manoeuvre in intubated patients has been reported to be about 60% [1] [2] [3] . The most common sites of resistance are the piriform sinuses and arytenoid cartilages which cause the nasogastric tube to coil around the oropharynx [1] . Many techniques have been proposed to aid nasogastric tube insertion, including forward displacement of the larynx, using a gloved finger to steer the nasogastric tube along the posterior pharyngeal wall, the water-fill method, using a laryngoscope and a Magill forceps, using a ureteric guide wire and many others [4] [5] [6] [7] [8] . The distal 6 cm of the nasogastric tube has multiple holes that are weak points promoting its bending.
.We evaluated the benefit of reinforcing the distal portion of the nasogastric tube with a Nelaton catheter. The PVC Nelaton catheters used in this study were all manufactured by SUPA (SUPA Medical Device Co., Islamic Republic of Iran) with about 40 cm length and 8-10 French outer diameter. We inserted a Nelaton catheter with appropriate size into the nasogastric tube through the first proximal hole up to its tip to increase success rate of nasogastric tube insertion without increasing the complication.
Methods
This randomized clinical trial study was performed at Vali-e-Asr Hospital, Zanjan Medical University after obtaining approval from the ethics committee of the University and written consent from the patients. Patients with American Society of Anesthesiologists (ASA) physical status 1 and 2, aged 18-70 years, undergoing elective general anaesthesia and requiring nasogastric tube insertion were allocated following randomization to two parallel groups according to a computer-generated randomization order. Patients with bleeding tendency, abnormal airway anatomy, those who received radiotherapy to the head and neck and those with body mass index ≥ 40 kg/m 2 were excluded. The criteria were designed for reducing the complication of the insertion.
The nasogastric tube insertion was performed by one anaesthesiologist who assigned patients according to the randomization schedule .
In the control group, after general anaesthesia was induced and the trachea was intubated, the patient's head was laid in neutral position, a lubricated 18 French nasogastric tube for men and 16 French nasogastric tube for women was inserted by the anaesthesiologist. After the insertion, the oral cavity was observed in order to detect kinking of the tube. If the nasogastric tube was coiled inside the mouth, it was withdrawn and reinserted. If there was no kinking, a feeding syringe was connected to the proximal opening of the tube and air was injected while auscultating over the epigastric area to ensure its placement.
The number of attempts required for successful insertion was recorded. Successful nasogastric tube insertion was defined as when it was inserted within two attempts. After two failed attempts, other methods such as using a laryngoscope and Magill forceps were used to aid the passage of the nasogastric tube, and insertion was considered a failure.
In the intervention group, nasogastric tube insertion was done as in the control group except that the nasogastric tube was equipped with a Nelaton catheter. Well lubricated 8 French or 10 French Nelaton catheters were inserted into the 16 French and 18 French nasogastric tubes respectively through the first proximal holes of tubes up to their tips ( Figure 1) . The Nelaton-equipped nasogastric tube was introduced via nostril towards the oesophagus as deeply as the Nelaton catheter's length. Then the Nelaton catheter was withdrawn and nasogastric tube was inserted farther to reach the stomach. Complications such as bleeding and knotting were recorded.
The insertion time was started when the nasogastric tube was placed into the nostril and ended when the procedure was successfully completed after one or two attempts. The insertion time did not include the time for insertion of the Nelaton catheter into the nasogastric tube.
This study was powered by the historical data, according to which the success rate of nasogastric tube insertion without using any additional manoeuvre in intubated patients has been reported to be almost 60%. The sample size was calculated based on an alpha error of 0.05 and a beta error of 0.2, with a minimal difference of 30% in terms of the success rate of nasogastric tube insertion between the two groups. The resulting number of patients was 40 per group. Statistical analysis was performed using SPSS, version 16. The chi-squared test was used for successful insertion comparison between the groups. Age, height, weight, sex and physical status classification were analysed by independent t-test and Fisher exact test. The results were considered statistically significant when P < 0.05. 
Results
Eighty patients (40 in each group) were included in this study. The success rate of nasogastric tube insertion was 90% in the Nelaton group and 57% in the control group (P = 0.001). The odds ratio of successful insertion in the Nelaton group to the control group was 6.6 (95% CI: 1.9-22.2). The 2 groups were similar with respect to age, sex, height, weight and ASA physical status classification ( Table 1 ). The mean insertion time was 80 seconds (SD 43 seconds) in the Nelaton group and 92 (SD 35) seconds in the control group. There was no statistical difference in the insertion time between the two groups. There was no statistical difference in bleeding by nasogastric tube insertion between the two groups either (Table 1) . We observed no instance of nasogastric tube knotting of the nasogastric tube in either of the groups.
Discussion
Insertion of a nasogastric tube in an anaesthetized patient can be difficult and traumatic due to the inability of the patient to swallow and collapsed upper oesophageal sphincter [9] . The risk of complications increases with the number of insertion attempts. Repeated attempts at nasogastric tube insertion may injure the nasal mucosa and pharynx and cause nasal bleeding. Failure of insertion can be very frustrating and time-consuming. Therefore, it is an important clinical issue to be able to insert a nasogastric tube using a non-traumatic, safe and simple method. Various techniques of nasogastric tube insertion have been described emphasizing the fact as yet there is no simple, safe and foolproof method. Forward displacement of the larynx, using a gloved finger to steer the nasogastric tube along the posterior pharyngeal wall, and using a laryngoscope and Magill forceps are all effective methods, but require someone with sufficient knowledge of the technique and practical experience. Nelaton-equipped nasogastric tube increased the success rate of nasogastric tube insertion in anaesthetized patients by almost 90%. This method can be as effective as the ureteric guide wire method, whereas Nelaton catheters are readily available in any operating room, and the hazard of trauma is low. The time needed for insertion of a Nelaton catheter into a nasogastric tube is very short, taking only a few minutes.
The distal 6 cm of the nasogastric tube has multiple holes making that section less firm than the rest of the tube. Once the nasogastric tube touches oral structures, bending at these weak points promotes bending of the nasogastric tube. It is important to strengthen these parts of the nasogastric tube to prevent coiling of the tube in the oropharynx [10] . A Nelaton-equipped nasogastric tube makes the tube more rigid in the distal part. As a result, the nasogastric tube coils less in the oropharynx when reaching resistance, and impaction into piriform sinuses and arytenoids is signalled by obvious resistance.
Although the Nelaton-equipped nasogastric tube method did not achieve a 100% success rate, it is simple, safe, fast, non-traumatic and non-stressful. It can be easily applied in current clinical settings without any especial equipment. There are no limitations for applying this new method except that if a large size Nelaton catheter is inserted into the nasogastric tube, it may be withdrawn when the Nelaton is withdrawn, too. We suggest that the Nelaton-equipped method is possible when the patient's head is in flexion position and can increase the success rate of the method [2] . 
